Recruitment in fish populations is characterized by a high temporal variability and a considerable stochasticity. It has therefore been suggested that fish populations should be likely candidates for coexistence based on the storage mechanism. Many characteristics of fish populations such as high variability in year class strength and mortality biased towards smaller (younger) individuals are also elements that make coexistence based on the storage mechanism likely. At the same time, considerable experimental evidence usually associated with deterministic competition models, such as density dependence in individual growth rates, density dependence in populations densities, and competition-related niche dynamics, is also present. We use temporal variation in temperature, an environmental variable involving both a stochastic and a regular (seasonal) component, to illustrate how both coexistence based on a storage mechanism and patterns expected from deterministic competition models may co-occur. Temperature is as important in fish as in other poikilothermic organisms, since the carrying capacity of the population will vary with temperature through the latter's effect on the metabolic requirements of individuals. Seasonal variation in temperature will, through its effect on metabolic demands, also cause favourable periods to alternate with unfavourable periods, i.e. environmental effects covary with competition effects as assumed in lottery models. We suggest that seasonal variation in temperature will promote coexistence and at the same time allow competition to be a regular event with significant evolutionary potential. Experimental and field evidence that supports the idea of a seasonal variation in resourse limitation strongly coupled to temperature is provided.
INTRODUCTION
During the last decade, lottery models, based on priority of arrivals as recruits in a lottery process, have been advanced as an alternative to traditional competition models to explain coexistence among fish species (SALE, 1977 (SALE, , 1988 CHESSON & WARNER, 1981; WARNER & CHESSON, 1985; CHESSON 1986 ). This development of alternative models can, among other things, be related to the finding that the dynamics of fish populations are characterized by a high degree of 3 to whom offprint requests should be directed temporal variability. An example of this variation is the interannual variation in recruitment.
In marine systems, variation in recruitment of two to three orders of magnitude is commonly found and similar variation has been reported from freshwater systems (LECREN, 1962; CARPENTER & KITCHELL, 1987 and references therein) . This variation also has a large stochastic component, and only a small proportion of the variation in recruitment is explained by the size of the adult stock (PITCHER & HART, 1982; CARPENTER & KITCHELL 1987) . There are many arguments why coexistence based on a lottery process is likely to occur in fish populations. However, at the same time, an increasing amount of experimental evidence for niche dynamics generally predicted from deterministic competition models such as niche divergence and density dependence has accumulated (see Ross, 1986 , WERNER, 1986 for reviews). In particular, individual-based approaches where the capacities of individual organisms have been used to predict habitat use in fish populations have proved successful (WERNER & HALL, 1979; WERNER et al., 1983; PERSSON, 1987a; PERSSON & GREEN-BERG, 1990a,b) . That seemingly incompatible mechanisms can be advanced to explain patterns in fish communities is at first glance paradoxical. The theoretical literature on lottery models, however, suggests that this paradox is only superficial, since it can be shown that environmental variation may promote competitive exclusion, coexistence or have no effect at all on species coexistence (CHESSON & HUNTLEY, 1988 , 1989 .
Temporal variation has tradionally been advanced as a factor that will diminish the importance of competition as a structuring force in natural communities (CoNNELL, 1978 (CoNNELL, , 1984 STRONG, 1980; ROTEN-BERRY & WIENS, 1981; SIMBERLOFF, 1984; WIENS, 1986) . There is, however, no a priori reason why this should be the case. We use temporal variation in temperature in temperate lake systems to illustrate how environmental variation may actually reinforce competitive processes, which competition theory, based on lottery processes, predicts will occur when environmental factors covary with competition (CHESSON & HUNTLEY, 1988 , 1989 . We also suggest that individualbased studies of species-specific competitive abilities, in this case in relation to temperature, may increase our understanding of why coexistence based on temporal variation is possible. Temperature is interesting in the sense that, in temperate lake systems, it includes both a deterministic (seasonal variation) and a stochastic (intra-and interannual) component.
Temperature is also important in that it is the single most important factor explaining recruitment variation in some fish populations (LECREN, 1955; Mills & Hurley, 1990) . As our paper is mainly restricted to temperate freshwater fish communities, it should
